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Purpose: To reduce a noise on acoustic feeling in the 
case of conducting a variable speed reproduction of an 
audio signal without changing an interval from that at 
the time of a normal reproduction. 

Constitution: Audio data are compressed every audio 
data block having a prescribed time length, and the 
audio data recorded by a compression system enhancing 
continuity of a sound waveform is reproduced so that 
respective data block having the prescribed time length 
are overlapped. Block groups GR1-GR4 of such number 
of blocks that plural pieces of the audio data blocks of 
decodable minimum unit are continued and 
reproduction repeating frequency becomes one with low 
sensing sensitivity on the auditory sense of human when 
reproduction is repeated with plural pieces of blocks as 
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a unit are generated from the recorded audio data hourly 
continuing. The reproduction at a speed higher than the 
normal reproducing speed is performed by performing 
data expansion processing and consecutive processing 
of an overlap part by block group unit. 

[Claims] 

[Claim 1] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
by a compression system enhancing continuity of a 
sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped , 
from record audio information that continues in time, a 
plurality of audio data blocks of the minimum unit that 
can be decoded continue, when a plurality of the blocks 
are repeated as a unit, the repeat frequency, block 
groups that thin out intermediate data, extract repeatedly 
block groups of the block count that becomes what has 
low perception sensitivity on the auditory sense of 
human one by one, and consist of these extracted 
continuous plurality of blocks as what is continuing in 
time one by one, a variable speed reproducing method 
of audio information that performs data decompression 
processing and connector processing of the mentioned 
above overlapped part and is made to perform 
reproduction at a speed higher than the normal 
reproduction speed. 
[Claim 2] 

A data compression of the mentioned above audio 
information combined orthogonal transformation and a 
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window function, including the mentioned above 
orthogonal transformation, the 1st mode in which the 
mentioned above connector processing is performed for 
every audio information for the mentioned above 
predetermined time length, the mentioned above 
orthogonal transformation, the 2nd mode in which the 
mentioned above connector processing is performed for 
every data below the mentioned above predetermined 
time length part. 
[Claim 3] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
by a compression system enhancing continuity of a 
sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped , 
a plurality of audio data blocks of the minimum unit that 
can be decoded continue, when a plurality of the blocks 
are repeated as a unit, the repeat frequency that repeated 
the same thing and was reproduced about block groups 
of the block count that becomes what has low 
perception sensitivity on the auditory sense of human 
that continued in time, a variable speed reproducing 
method of audio information that performs data 
decompression processing and connector processing of 
the mentioned above overlapped part and is made to 
reproduce at a low speed rather than normal 
reproduction speed. 

[Claim 4] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
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by a compression system enhancing continuity of a 
sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped, 
a plurality of audio data blocks of the minimum unit that 
can be decoded continue record audio information that 
continues in time, when a plurality of the blocks are 
repeated as a unit, the repeat frequency, dividing and 
making the mentioned above block groups overlap 
block groups before and behind that in part in time for 
every block groups of the block count that becomes 
what has low perception sensitivity on the auditory 
sense of human, a variable speed reproducing method of 
audio information that is made to reproduce at a low 
speed from normal reproduction by making the 
overlapping amount variable according to reproduction 
speed, performing reproduction at a speed higher than 
the normal reproduction and establishing time space in 
the mentioned above block between groups. 

[Detailed description of the invention] 

[0001] 

[Industrial application] This invention is applied, for 
example to what is called a mini disc device, and relates 
to the variable speed reproducing method of suitable 
audio information. 

[0002] 

[Description of the prior art] It is considered as the 
recording medium that carried out the data compression 
and was recorded by using an audio signal as digital 
data, and what is called a mini disc (next, a small optical 
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disc) is known. The compression technology adopted as 
this small optical disc is called ATRAC (Adaptive 
Transform Acoustic Coding) in consideration of 
auditory sense of human. Although this audio 
information compression technology performs 
compression processing by making the audio data block 
for predetermined time length into a unit, it is what 
improved the continuity of the sound waveform as the 
mentioned above block that combined well and adjoined 
each other overlapped DCT (Discrete Cosine 
Transform) and a window function, it is referred to as 
MDCT (Modified Discrete Cosine Transform). 
[0003] Although digital audio data are specifically 
divided for every unit block called a sound frame every 
512 samples in record with a small optical disc, 
windowing is changed into the state where it was made 
to overlap between adjacent sound frames, with this 
sound frame. And in this sound frame, DCT is 
performed, time-axis data is changed into frequency- 
axis data and a data compression is carried out. 

[0004] And the block called 1 sound group with 2 sound 
frame is generated, and 5.5 sound groups are used as 
one sector and are recorded on a disc. Since the data of 
two channels becomes a part for 2 sound frame when a 
sound is a two- channel stereo, as time length, a sound 
frame and a sound group become equal. That is, if a 
sampling frequency is 44.1 kHz, 512 samples will serve 
as 11,61 msec, and on one sound frame. The audio 
information for one channel of this time length will be 
included and the audio information for two stereos of 
the same time length will be included in a sound group. 
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[0005] Thus, in a small optical disc, although the unit in 
which encoding/decoding is possible is the audio 
information for 1 1 .61msec, it is a sound group if it is a 
sound frame if it is a case where audio information is 
one monophonic recording, and it is a two- channel 
stereo. In this specification, by the following 
explanation, in order to avoid complexity, it is 
considered as the case where audio information is a 
two- channel stereo, and the unit in which 
encoding/decoding is possible is explained as a sound 
group. 

[0006] A sound group data in playback of this audio 
information from the disc, inverse MDCT is performed 
about a sound group data, connector processing of an 
overlapped part with sound groups in front and behind 
is performed using a window function and a good sound 
is reproduced. 

[0007] By the way, the art of variously changing a 
reproductive speed from the former without changing a 
interval is provided not only in the field of a digital 
audio. In this case, generally the sound is recorded and 
saved in the form of the data of a segment of time. So, 
in order to realize change of a reproductive speed about 
this audio information, without changing a interval, 
once changing the data of a segment of time into the 
data of a frequency domain, a certain processing is 
performed and processing in which it returns to the data 
of a segment of time again is needed. 

[0008] As mentioned above, since it is necessary to 
perform troublesome processing called conversion 
between a segment of time and a frequency domain in 
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order to perform the mentioned above processing, the 
method of performing the mentioned above operation in 
simple is proposed too. This reproduces a certain area 
and performs processing in which a suitable field is 
flown or piled up, and reproduction of the frequency 
that can be expressed only in the mentioned above a 
certain fixed field can be performed. 

[0009] 

[Problems to be solved by the invention] By the way, 
since the unit of encoding/decoding is a sound group 
unit in ATRAC of the compression technology adopted 
with the small optical disc as mentioned above, 
reproduction speed is changeable by performing this 
playback discontinuous per sound group. 

[0010] However, when it is made such, the noise (boost) 
of the low sound in every about 86 Hz that is a cycle of 
a sound group will occur. Because, in the connector 
processing by the window function mentioned above, 
although it has a noise after inverse MDCT per each 
windowing, it is the continuous adjacent sound groups 
and when processing that connects the overlapped part 
is performed, it is because the window function is 
designed reject the noise. 

[001 1] That is, it is because it is designed become the 
original waveform if the sound group that continued is 
connected and the whole discontinuity, in the case of a 
discontinuous sound group discontinuous as mentioned 
above, it will be blocked and a noise will occur for 
every sound group in it. And since the level of this noise 
does not change so much, it will be a low-pass boost. 
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[0012] The above problems are what carries out the data 
compression not only of the case of playback of a small 
optical disc but the audio information by the block unit 
divided for a part for every predetermined time length, it 
is between the blocks before and behind that overlap 
processing is performed and it is the problem that it is 
common in record and variable speed reproduction of 
the saved audio information. 

[0013] An object of this invention is to reduce the 
absolute magnitude of the above noises, when 
performing variable speed reproduction in view of the 
above point, without changing a interval and to provide 
the reproducing method that can measure improvement 
in S/N on the auditory sense of human. 

[0014] 

[Means for solving the problem] In a variable speed 
reproducing method of audio information according to 
an invention of claim 1 in order to solve the mentioned 
above problem, it is compressed for every audio data 
block for predetermined time length, in reproducing 
audio information recorded with compression 
technology that improves the continuity of a sound 
waveform as a data block for a part for the mentioned 
above every predetermined time length overlaps, from 
record audio information that continues in time, a 
plurality of audio data blocks of the minimum unit that 
can be decoded continue, when a plurality of the blocks 
are repeated as a unit, the repeat frequency, block 
groups that thin out intermediate data, extract repeatedly 
block groups of the block count that becomes what has 
low perception sensitivity on the auditory sense of 



8 



human one by one and consist of these extracted 
continuous plurality of blocks as what is continuing in 
time one by one, data decompression processing and 
connector processing of the mentioned above 
overlapped part are performed and it is made to perform 
reproduction at a speed higher than the normal 
reproduction speed. 

[0015] In a variable speed reproducing method of audio 
information based on an invention of claim 3, it is 
compressed for every audio data block for 
predetermined time length, in reproducing audio 
information recorded with compression technology that 
improves the continuity of a sound waveform as a data 
block for a part for the mentioned above every 
predetermined time length overlaps, a plurality of audio 
data blocks of the minimum unit that can be decoded 
continue, when a plurality of the blocks is repeated as a 
unit, the repeat frequency that repeated the same thing 
and was reproduced about block groups of the block 
count that becomes what has low perception sensitivity 
on the auditory sense of human as what continued in 
time, data decompression processing and connector 
processing of the mentioned above overlapped part are 
performed and it is made to reproduce at a low speed 
rather than normal reproduction speed. 

[0016] In a variable speed reproducing method of audio 
information based on an invention of claim 4, it is 
compresses audio information for every block for 
predetermined time length, in reproducing audio 
information by which improved the continuity of a 
sound waveform as a data block for a part for the 
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mentioned above every predetermined time length 
overlapped and compression record was carried out, a 
plurality of audio data blocks of the minimum unit that 
can be decoded continue record audio information that 
continues in time, when a plurality of the blocks are 
repeated as a unit, the repeat frequency on the auditory 
sense of human, dividing and making the mentioned 
above block groups overlap a block before and behind 
that in time for every block groups of the block count 
that becomes what has low perception s ensitivity. The 
overlapping amount is made variable according to 
reproduction speed, reproduction at a speed higher than 
the normal reproduction is performed and it is made to 
reproduce at a low speed from normal reproduction by 
establishing time space in the mentioned above block 
being between groups. 
[0017] 

[Function] According to this invention of the mentioned 
above composition, the processing for a connector will 
be made about the block groups that consist of a 
plurality of continuous blocks and the appeared number 
of a noise decreases compared with the case where 
processing for a connector is performed by a 
discontinuous independent block unit. Also, the 
frequency of the noise is driven away to the low 
frequency side with low perception sensitivity on 
human audibility. 
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[0018] 

[Example] The case where one example of this 
invention is applied to the recording and reproducing 
device of the mentioned above small optical disc is next 
taken for an example, and it explains, referring to a 
drawing. First, before explaining this invention, the 
recording and reproducing device to which this 
invention is applied is explained. 

[0019] 

Drawing 3 shows the composition of the recording and 
reproducing device of the small optical disc in which 
this invention was applied. In this drawing 3, 1 is a 
small optical disc. In the cartridge 1 A, the small optical 
disc 1 stores the disc IB 64 mm in diameter. There are 
three kinds of discs, the optical disc only for playback, a 
recordable magneto-optical disc and the hybrid disc in 
which reproduction dedicated regions and a record 
region are combined, in this small optical disc 1. 

[0020] Preliminary, although the pre -groove for light 
spot control (for tracking control) is formed in the disc 
IB (pre-pit), when it is this example, it superimposes on 
the wobbling signal for tracking at this pre- groove and 
address information is especially, recorded on it 
absolutely. 

[0021] The disc IB of the small optical disc 1 rotates 
with the spindle motor 2. Rotation of the spindle motor 
2 is controlled by the servo control circuit 5 and it is 
controlled, so that the disc IB rotates in the state of a 
constant linear velocity. 
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The shutter is provided in the small optical disc 1 and a 
shutter will be opened, if the small optical disc 1 is laid 
on a disc loading tray and a device is loaded with it. 
And in the case of a recordable optical disc, the 
magnetic head 3 for record counters the upper part of 
the shutter opening of the disc IB and the optical pickup 
4 counters the lower part of the shutter opening of the 
disc IB. 

[0022] The movement controls of the optical pickup 4 
are carried out to the diameter direction of the disc IB 
by the feed motor 6. The focus and tracking control of 
the optical pickup 4 are made by the servo control 
circuit 5. 

[0023] The system controller 20 carries a 
microcomputer and Ihe whole operation is managed. A 
key input signal is given to this system controller 20 
from the key group 10, in this key group 10 a power 
key, an eject key, a reproduction key, a pause key, a 
stop key, a recording key and a fast- forwarding 
reproduction key, a return reproduction key. 

[0024] The display 30 is connected to the system 
controller 20. Hour entries, such as total performance 
time of the small optical disc with which it was 
equipped, lapsed time of the music under performance, 
the remaining performance time of the music under 
playback and the remaining whole performance time, 
the track number of the music under performance are 
displayed on this display 30. A disc name and a track 
name are expressed as the disc on which the disc name 
and the track name are recorded. 
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A recording date will be displayed if the recording date 
of music or a disc is recorded. 

[0025] The composition of a record reproduction signal 
system of the example of drawing 3 is devised so that 
composition can be simplified as much as possible by 
an IC form. The mode change is made to be carried out 
in each part by the mode switching signal from the 
system controller 20 in the time of record and 
reproduction. 

[0026] [Explanation of a recording system] Audio 
signal (since it is easy by a diagram, it is one channel, 
but it is a two-channel stereo in practice) is inputted 
through the input terminal 3 1 . The audio signal from 
this input terminal 3 1 is digitized with the sampling 
frequency of 44. 1 kHz and the quantifying bit number 
of 16 bits in A/D converter 32. 

[0027] This digital audio signal is supplied to speech 
compression encoding / decoding circuit 33. In this 
speech compression encoding / decoding circuit 33, the 
data compression processing by ATRAC mentioned 
above is made and the data compression of about 1/5 of 
the audio signals is carried out. That is, MDCT that is 
DCT processing in consideration of the overlap between 
the encoding units that adjoin each other as mentioned 
above is used and the data compression of the audio 
signal is carried out. 

[0028] In this case, in the circuit 33 the frequency band 
of the original analog audio signal, it is divided into 3 
zones, low-pass (0-5.5125 kHz), a mid -range (5.5125 
kHz - 1 1 .025 kHz) and a high region (1 1 .025 kHz - 



13 



22.05 kHz), and processing of MDCT is made for every 
zone. 

[0029] As for the data of 5 1 2 samples that are 
compression batches, 128 samples are assigned at a time 
to 256 samples, a mid -range and low-pass by the high 
region, respectively. And the 2 modes, a short mode and 
long mode, are prepared by the amount of change of an 
audio signal so that the size of the batch of MDCT can 
be chosen as 2 kinds in each zone unit. 

[0030] That is, a sound long mode in time in the portion 
in which a short mode and the stable waveform are 
repeated in the portion that changes violently. At the 
time of a short mode, the sample number of a MDCT 
batch is made into 32 samples in common by 3 zones, 
and gives MDCT about the block for every 32 samples 
of these. Let 128 samples be MDCT batches on 256 
samples, a mid-range and low-pass, respectively at the 
time of long mode, all the sample numbers, that is, high 
regions, of each zone. 

[003 1] Since MDCT sets up a window that it is between 
adjacent blocks and is overlapped about the block of a 
batch sample number and carries out windowing of each 
block and DCT processing of the processing result is 
carried out, as shown on drawing 4, in each frequency 
band, the window for short modes and the window for 
long modes will be set up and processing will be 
performed. In drawing 4, the solid line of a thick line 
shows the window waveform at the time of long mode, 
respectively, and the dotted line shows the window 
waveform at the time of a short mode, respectively. 
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[0032] As this drawing 4 shows, the time length of the 
batch in long mode is 11.6 msec equal to a sound frame 
in a frequency band. On the other hand, the time length 
of the batch of a short mode becomes 2.9 msec on 1 .45 
msec, a mid -range, and low-pass in a high region. 

[0033] Thus, efficient coding can be performed in time 
by forming 2 modes also in the portion from which a 
sound changes or the portion by which the stable 
waveform is repeated. 

[0034] The identification data that each data of 3 
frequency bands shows whether processing of MDCT 
was performed in which mode is added and recorded on 
the data of each sound frame. 
[0035] The audio signal compressed in speech 
compression encoding / decoding circuit 33 is once 
stored in the buffer memory 35 controlled by this 
memory controller 34 by the memory controller 34. In 
the case of this example, as for the buffer memory 35, 4 
Mbit DRAM is used for data volume. 

[0036] If the track jump by which the recording position 
on the disc IB flies by vibration during record does not 
arise, the memory controller 34, compressed data is read 
from the buffer memory 35 by one about 5 times the 
transfer rate of drawing speed one by one and the read 
data is transmitted to data encoding / decoding circuit 
36 of sector structure. 

[0037] When it detects that the track jump arose during 
record, the memory controller 34 suspends the data 
transfer to data encoding / decoding circuit 36 and 
accumulates the compressed data from speech 
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compression encoding / decoding circuit 33 in the buffer 
memory 35. And when a recording position is corrected, 
control it is made to resume the data transfer from the 
buffer memory 35 to data encoding / decoding circuit 36 
is performed. 

[0038] The capacity that can accumulate the 
compressed data equivalent to a part for time after a 
track jump arises as data volume of the buffer memory 
35 in this case until a recording position is corrected 
correctly is the minimum necessity. In this example, as 
capacity of the buffer memory 35 has 4 M bits as 
mentioned above, and this capacity is selected as what 
had a margin so that the mentioned above conditions 
might fully be satisfied. 

[0039] In this case, at the time of this record, the 
memory controller 34 performs memory control at the 
time of normal operation so that the data stored as much 
as possible in the buffer memory 35 may decrease. 
Namely, when the data volume of the buffer memory 35 
becomes more than the specified quantity defined 
preliminary, the data of the specified quantity, for 
example, the data for 32 sectors (one sector is a 1 CD- 
ROM sector (about 2 K bytes)), is read from the buffer 
memory 35 and memory control is performed so that the 
write-in space more than the amount of prescribed data 
may always be secured. 

[0040] Data encoding / decoding circuit 36 encodes the 
compressed data transmitted from the buffer memory 35 
to the data of the sector structure of CD-ROM. One 
sector contains 5.5 pieces of a sound group. 
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In this case, as mentioned above, in the head of the data 
of each sound frame, the identification information of 
whether to have given MDCT in which unit in a short 
mode or long mode is included about each of 3 
frequency bands. 

[0041] The record reproduction of audio information 
performs audio information for 32 sectors (although it is 
about 2 seconds of the analog audio signal, it is 0.4 
second by the data compression) as a unit. The audio 
information for these 32 sectors is called a cluster next. 
[0042] The output data of data encoding / decoding 
circuit 36 is supplied to EFM and the CIRC encoding / 
decoding circuit 37. In this circuit 37, coding processing 
for error detection correction is performed to data and 
EFM (8-14 abnormal conditions) processing is 
performed in a modulation process suitable for record, 
and this example. In this example, what changed 
interleave to CIRC (crossing interleave Reed Solomon 
code) of CD is used for the numerals for error detection 
correction. Record data is intermittent data and a total of 
4 sectors for cluster connection (a linking sector is 
called next) are added before and after the audio 
information for 32 sectors as one cluster and it is 
considered as the unit record data that consists of 36 
sectors. 

[0043] Thus, the formed record data is supplied to the 
magnetic head 3 for record by the head drive circuit 38. 
Thus, the magnetic field modulated by record data is 
impressed to the disc IB (magneto-optical disc). 
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The laser beam from the optical pickup 4 is irradiated 
by the disc IB. The laser beam of bigger fixed power 
than the time of reproduction is irradiated by the 
recording track at the time of this record. Data is 
recorded on the disc IB by thermo magnetism record by 
this optical exposure and the modulation magnetic field 
by the magnetic head 3. In this way, the data for about 2 
seconds of the original audio signal (one cluster) is 
recorded on the disc IB in about 0.4 second. 

[0044] Both the magnetic head 3 and the optical pickup 
4 synchronize, and they are constituted so that the disc 1 
may rotate. 

[0045] At the time of Ihis record, the output of the 
optical pickup 4 is supplied to the address decoder 40 by 
RF amplifier 39 and the absolute address information by 
which wobble record is carried out is extracted and 
decoded by the pre- groove provided along the track of 
the disc IB. And the detected absolute address 
information is supplied to EFM and the CIRC encoding 
/ decoding circuit 37, is inserted into record data, and is 
recorded on a disc. Absolutely, address information is 
supplied to the system control circuit 20 and is used for 
recognition and position control of a recording position. 

[0046] The signal from RF amplifier 39 is supplied to 
the servo control circuit 5, the control signal for the 
constant linear velocity servo of the spindle motor 2 is 
formed from the signal from the pre- groove of the disc 
IB and speed control of the spindle motor 2 is carried 
out. 
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[0047] [Explanation of a reversion system] Next, the 
time of reproduction is explained. That is, at the time of 
this playback, rotational speed control of the constant 
linear velocity as the time of record with the same disc 1 
is carried out for the spindle motor 2 by the servo 
control circuit 5 with the signal from a pre- groove like 
the time of record. 

[0048] The optical pickup 4 by detecting the reflected 
light of the laser beam with which the object track was 
irradiated at the time of reproduction, for example, 
detects a focal error with astigmatic method and a 
tracking error is detected, for example by the push pull 
method, and the difference in the angle of polarization 
(angle of rotation) of the reflected light from an object 
track is detected and a reproducing RF signal is 
outputted. 

[0049] The output of the optical pickup 4 is supplied to 
RF amplifier 39. RF amplifier 39 extracts a focus error 
signal and a tracking error signal from the output of the 
optical pickup 4, supplies them to the servo control 
circuit 5, and binary converts reproducing signal and 
supplies it to EFM and the CIRC encoding / decoding 
circuit 37. 

[0050] The servo control circuit 5 performs focus 
control of the optical system of the optical pickup 4, so 
that the mentioned above focus error signal may become 
zero and it performs tracking control of the optical 
system of the optical pickup 4 so that a tracking error 
signal may become zero. 



19 



[0051] The output of RF amplifier 39 is supplied to the 
address decoder 40, extracts and decodes address 
information from a pre-groove absolutely. And address 
information is absolutely supplied to the system control 
circuit 20 by the circuit 37 from this decoder 40 and it is 
used for playback position control of the disc radial of 
the optical pickup 4 by the servo control circuit 5. The 
system control circuit 20 can be used in order that the 
address information of the sector unit extracted out of 
reproducing data may also manage the position on the 
recording track that the optical pickup 4 is scanning. 

[0052] At the time of this playback, the compressed data 
read from the disc IB is written in the buffer memory 

35 and it is read and are elongated so that it may 
mention later. Data read by the optical pickup 4 from 
the disc IB from the difference in the transmission rate 
of both data is intermittently performed so that the data 
stored, for example in the buffer memory 35 may not 
become below the specified quantity. 

[0053] In EFM and the CIRC encoding / decoding 
circuit 37, an EFM recovery is carried out and error 
correction processing of the signal supplied by RF 
amplifier 39 is carried out. The output of EFM and the 
CIRC encoding / decoding circuit 37 is supplied to data 
encoding / decoding circuit 36 of sector structure, 
dispels the sector structure of CD-ROM and decodes it 
to the source data in the state where data was 
compressed. 

[0054] The output of data encoding / decoding circuit 

36 is once stored by the buffer memory 35 by the 
memory controller 34. 
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And if the track jump by which a playback position flies 
by vibration during reproduction does not arise, the 
memory controller 34, the data in the state where it was 
compressed from the circuit 36 is read one by one with 
about 1/5 times transfer rate of this of drawing speed 
and the read data is transmitted to speech compression 
encoding / decoding circuit 33. In this case, the memory 
controller 34 controls writing/reading of the buffer 
memory 35, so that the data volume currently stored in 
the buffer memory 35 does not become below 
predetermined. 

[0055] When it detects that the track jump arose during 
reproduction, the writing of the data from data encoding 
/ decoding circuit 36 to the buffer memory 35 is stopped 
and only the data transfer to the circuit 33 is performed. 
And when a playback position is corrected, control it is 
made to resume the data writing from the circuit 36 to 
the buffer memory 35 is performed. 

[0056] As mentioned above, the memory controller 34 
performs memory control at the time of normal 
operation, so that the prescribed data more than 
necessary minimum may be accumulated as much as 
possible in the buffer memory 35. For example, when 
the data volume of the buffer memory 35 turns into 
below the specified quantity defined preliminary, the 
optical pickup 4 performs intermittent incorporation of 
the data from the disc IB, the data from data encoding / 
decoding circuit 36 is written in, and memory control is 
performed, so that the read -out space more than the 
amount of prescribed data may always be secured. 
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[0057] The time concerning reading data into the buffer 
memory 35 to the limit is about 0.9 second and this data 
is equivalent to the audio information for about 3 
seconds. That is, when data is stored in the buffer 
memory, even if it becomes impossible to read the 
signal of the disc IB, it is possible for about 3 seconds 
to continue outputting a reproducing signal. Re-access 
of the optical pickup is carried out to the position of a 
basis between them and generating of skipping can be 
prevented by performing signal reading again. 

[0058] Speech compression encoding / decoding circuit 
33 processes inverse MDCT, solves compression and 
performs band composition of the data of three 
frequency bands. Compression is solved and the data by 
which band composition was carried out is supplied to 
D/A converter 41 and is returned to analog signal. This 
analog signal is outputted from the output terminal 42. 

[0059] [Explanation of the example of variable speed 
reproduction] In this example, variable speed 
reproduction is controlled by the system controller 20 
and is performed as follows. Drawing 1 and drawing 2 
are the drawings for describing the 1 st example of this 
variable speed reproduction and the example in case 
drawing 2 reproduces at a low speed for an example in 
case drawing 1 performs reproduction at a speed higher 
than the normal reproduction from normal reproduction 
is shown, respectively. 

[0060] When a variable speed reproduction key is 
operated by the user, for example in the case of this 
example, the system controller 20, it divides into block 
groups GR1, GR2, GR3, ... that consists of a plurality 
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of sound groups SG of every that are continuing in time, 
respectively, so that data DA on the disc that continues 
in time as shown on drawing 1 A or drawing 2 A may 
be used as a thick line frame and may be shown on 
drawing 1 A and drawing 2 A. 

[0061] In this case, the repeat frequency of this block 
groups GRi makes the number of the sound group that 
constitutes each block groups GRi (i= 1,2,...) that has 
low perception sensitivity on human acoustic sense, for 
example, the number that is set to 20 Hz or less. Since it 
is 1 1 .61msec and that repeat frequency is 86 Hz when 1 
sound group time length is a stereo as mentioned above, 
4-10 continuing sound groups is the 1 block groups 
GRi in this example. The 1 block groups GRi consist of 
5 continuing sound groups SG in the example of 
drawing 1 and drawing 2. 

[0062] And when performing fast reproduction, a part 
of each block groups GRi of order are made to overlap 
in time, as shown on drawing 1 B, but the overlapping 
amount is changed according to the selected speed. For 
example, if the 1 block groups GRi consist of 5 sound 
groups like this example, in order to make it a high 
speed 20% of normal speed, as shown on drawing 1 B, 
the block groups GRi are made to overlap a part for 1 
sound group SG with block groups GRi-1 before and 
behind that and block groups GRi+1, respectively. 

[0063] The curvilinear waveform shows the window 
waveform and this shows only the waveform in long 
mode and is trying to show continuation and a 
discontinuous state for convenience in drawing 1 B and 
drawing 2 B. 
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[0064] Of course, there is an overlapping amount, also 
when becoming a unit below 1 sound group according 
to the speed change to normal reproduction instead of 1 
sound group unit. That is, if it says in the example of 
drawing 1 and will be 20% or less of improvement in 
the speed, it will become the overlap of the time length 
below 1 sound group. 

[0065] In this case, in each block groups GRi, since a 
sound group data continues in time, it is performing 
windowing and processing of overlap like the time of 
normal reproduction and reproduction that does not 
produce a noise is performed. And connector processing 
for variable speed reproduction will be performed by the 
overlapped part of block being between groups. This 
performs processing by a completely different window 
function from the time of normal reproduction or at the 
time of variable speed reproduction. Since tone quality 
is not made an issue of so much, it may be made to 
process the short form that carries out cross fade like 
what is called fade-in fade-out linearly rather than 
processing the overlap part using a window function. 

[0066] Next, in performing low speed reproduction, as 
shown on drawing 2 B, it reproduces by vacating by the 
time according to the selected speed between each block 
groups GRi. For example, in order to make it a low 
speed 20% of normal speed, it is made to vacate the 
time for 1 sound group between the block groups GRi, 
as shown on drawing 2 B. If it is by 20% or less of low 
speed, in the time space between the block groups GRi, 
below 1 sound group SG time length will become. 
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[0067] What is necessary is just to perform windowing 
only using the window function at the time of normal 
reproduction, since there is no overlap of block groups 
GRi in the case of this low speed reproduction. But it 
may be made to carry out cross fade of the data of the 
block groups GRi of order so that time space may be 
filled. 

[0068] If it is made above, that the window of MDCT 
becomes discontinuous will arise for every length more 
than this block unit and 4 sound groups that get blocked 
and continue and it will decrease compared with the 
case where the occurrences of a noise perform variable 
speed reproduction per one sound group. And when 
variable speed reproduction is performed per one sound 
group and it becomes discontinuous, about 86 Hz noise 
arises. Thus, when it is considered as 4 or more pieces, 
it becomes the noise of about 20 Hz or less that is 1/4 or 
less and a noise can be driven away to the frequency 
domain where human perception sensitivity is low. 

[0069] Functionally, speech compression encoding / 
decoding circuit 33 in the case of this example serve as 
a block configuration as shown on drawing 5. 
[0070] That is, in this example, the spectrum restoration 
processing part 50 restores a spectrum signal from the 
input data from the memory controller 34. The data of 3 
frequency bands, a high region, a mid-range and low- 
pass, is obtained from this spectrum restoration 
processing part 50. 
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[0071] And the inverse MDCT processing parts 54, 55, 
56 construct each spectrum signal a high region, a mid- 
range, and low-pass of the inverse MDCT processing 
parts 5 1, 52, 53 for each frequency bands, and it is 
supplied, respectively. 

[0072] The inverse MDCT processing parts 51-56 
perform inverse processing of MDCT at the time of 
record and perform processing that returns th e spectrum 
signal of each zone to the data of a segment of time, that 
is, a time series signal and carries out data 
decompression from a frequency domain. At the time of 
processing of this inverse transformation, in response to 
the control from the system controller 20, the window 
function according to the mode in a short mode or long 
mode is generated and processing that multiplies by the 
generated window function is performed. That is, 
processing the portion overlapped with an adjacent 
batch block is made to serve as a waveform of smooth 
relation when this is added mutually is performed. And 
processing of addition of the overlapped part is 
performed too. 

[0073] In this case, the inverse MDCT processing parts 
51, 52, 53 are made normal reproduction, and the 
inverse MDCT processing parts 54, 55, 56 are made 
variable speed reproduction. Both perform the same 
operation in the inside of a sound group or the 
continuing sound group. 

[0074] That is, if it is a short mode, in one sound group, 
the data of a frequency domain will be returned by 
considering 32 sample units as 1 batch block at the data 
of a segment of time and about the data of a segment of 
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time, each blocks are made to overlap and connector 
processing is performed. If it is in long mode, it will 
return the data of a frequency domain to the data of a 
segment of time by considering 256 or 128 sample units 
as 1 batch block. Processing that a part is made to 
overlap and is connected about the sound group that 
adjoins each other about the data of a segment of time is 
performed. 

[0075] The system controller 20 decodes the 
identification information in the data of the reproduced 
sound group unit, it distinguishes whether it is recorded 
in which mode in a short mode or long mode, 
respectively, and each inverse MDCT processing circuit 
5 1, 52, 53 and the inverse MDCT processing circuits 54, 
55, 56 are controlled according to the discriminated 
result. In the inverse MDCT processing circuits 51, 52, 
53 and the inverse MDCT processing circuits 54, 55, 56, 
processing of inverse MDCT according to each mode is 
performed based on this control. 

[0076] However, the inverse MDCT processing parts 
54, 55, 56 for variable speed reproduction receive 
control of the system controller 20, are the portions that 
become discontinuous at the time of variable speed 
reproduction and process a different overlapped part 
from an object for normal reproduction lhat was 
mentioned above. 

[0077] The switching circuits 57, 58, 59 choose the time 
series signal from the inverse MDCT processing parts 
5 1, 52, 53 at the time of normal reproduction, and it is 
what chooses the time series signal from the inverse 
MDCT processing parts 54, 55, 56 at the time of 



27 



variable speed reproduction, these switching circuits 57, 
58, 59 are switched by the switching signal from the 
system controller 20. 

[0078] The band composing filter 61 performs 
processing that takes and compounds a synchronization 
about time series data the mid-range and low-pass from 
the switching circuits 58, 59. The delay circuit 62 delays 
the time series data of a high region from the switching 
circuit 57 by the processing time in the band composing 
filter 61. The band composing filter 63 performs 
processing that takes and compounds the 
synchronization with the time series data from the delay 
circuit 62, and the time series data by which the mid- 
range and low-pass from the band composing filter 61 
were compounded. The output of the band composing 
filter 63 serves as reproducing output data of speech 
compression encoding / decoding circuit 33. 

[0079] Drawing 6 is a flow chart of the processing at the 
time of the reproduction in speech compression 
encoding / decoding circuit 33. 

[0080] That is, in the circuit 33, restoration of a 
spectrum signal is performed first (Step SI). Next, the 
reproduction state directed by the user judges whether it 
is variable speed reproduction (Step S2). If it is not 
variable speed reproduction, the usual inverse MDCT 
will be performed (Step S3), band composition of three 
frequency will be performed (Step S8), the data after 
composition will be outputted to a D/A converter (step 
S9), and this manipulation routine will be ended. 



28 



[0081] When it judges that it is variable speed 
reproduction at Step S2, it is judged whether processing 
of the circuit 33 was completed about the sound group 
of the number made into the 1 block groups GRi as 
mentioned above (step S4). By this step S4, if it still 
judges that it is processing of the sound group in the 1 
block groups GRi, it will progress after Step S3 and the 
same inverse MDCT as the time of normal reproduction 
will be processed. This is because the sound group is 
continuing in time and the completely same processing 
as the time of normal reproduction may be satisfactory 
within the one block groups GRi. Next, band 
composition of three frequency is performed (Step S8), 
it outputs to a D/A converter (step S9), and this 
manipulation routine is ended. 

[0082] When it judges that processing of all the sound 
groups in the 1 block groups GRi was completed by step 
S4, if processing of th e following block groups is 
prepared (Step S5), it judges whether the overlap 
processing for variable speed reproduction, etc. are 
processed after that (Step S6) and processing for 
variable speed reproduction is not performed, as it 
moves and mentioned above to Step S3, the usual 
inverse MDCT is performed, band composition is 
performed (Step S8), output data is outputted to a D/A 
converter (step S9), and this manipulation routine is 
ended. 

[0083] In performing overlap processing for variable 
speed reproduction, inverse MDCT for variable speed 
reproduction that processes an overlapped part that it 
follows to Step S7 from Step S6, and was mentioned 
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above is performed, next it progresses to Step S8, band 
composition is performed, output data is outputted to a 
D/A converter (step S9), and this manipulation routine 
is ended. 

[0084] [The 2nd example of variable speed 
reproduction] Drawing 7 and drawing 8 are the 
drawings for describing the 2nd example of this variable 
speed reproduction, and the example in case drawing 8 
reproduces at a low speed, and an example in case 
drawing 7 performs reproduction at a speed higher than 
the normal reproduction from normal reproduction is 
shown, respectively. The curvilinear waveform shows 
the window waveform and this shows only the 
waveform in long mode and is trying to show 
continuation and a discontinuous state for convenience 
in drawing 7. The window waveform was omitted in 
drawing 8. The 1 block groups GRi are constituted from 
this 2nd example by 4 sound groups SG. 

[0085] If fast reproduction is directed by the user, for 
example in the case of this example, the system 
controller 20 will control the optical pickup 4 to 
perform data extraction according to that specified 
speed out of data DA on the disc that continues in time 
as shown on drawing 7 A. Although carried out per 
block groups GRi mentioned above in this example, 
only the number of the part according to that speed 
should jump over the sound group SG, should extract 
the block groups GRi and this data extraction should 
continue each block groups GRi in time, when it was 
this fast reproduction. 
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[0086] For example, if it is 2X when the block groups 
GRi include 4 sound groups SG, as shown on drawing 7 
B, 4 sound groups SG of a four -piece jump will be 
extracted one by one as the 1 block groups GRi. If it is 
25% of speed increase, it will be made to arrange, so 
that 4 sound groups SG of the one-piece jump in data 
DA may be extracted one by one as the 1 block groups 
GRi and it may continue in time as shown on drawing 7 
C and drawing 7 D. 

[0087] As reproduction at a speed lower than the speed 
at the time of normal reproduction is shown on drawing 
8, it is performed. That is, in the case of this example, 
data DA on the disc that continues in time is divided for 
every block groups GRi and it is made to repeat all the 
sound groups of each block groups GRi or some sound 
groups to it, as shown on drawing 8 A. For example, if 
it is 1/2X, as shown on drawing 8 B, all the sound 
groups of each block groups GRi will be repeated 2 
times respectively and it will reproduce. In this case, 
since discontinuity arises in the same block being 
between groups to repeat, that portion is considered as 
different overlap processing from the time of normal 
reproduction. 

[0088] If it is considered as a low speed 25%, for 
example and is, as shown on drawing 8 C, block groups 
GRI, GR4, GR7, ... in every two in data DA, will be 
extracted, and each of each block groups GRI, GR4, 
GR7, ... is repeated 4 times. That is, in this 2nd 
example, it can be considered as arbitrary low speeds 
combining the block groups GRi extracted according to 
a low speed and its repeat frequency. 
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[0089] If it is made above, that the window of MDCT 
becomes discontinuous like the mentioned above 
example, it will produce for every length more than a 
block group unit and 4 sound groups that get blocked 
and continue and it decreases compared with the case 
where the occurrences of a noise perform variable speed 
reproduction per one sound group and a noise can be 
driven away to the frequency domain where human 
perception sensitivity is low. 

[0090] [ The 3rd example of variable speed 
reproduction] This 3rd example is a developed type of 
the 2nd example. Although the size of the target of the 
block groups GRi that extract this example from 
continuous data row DA is determined, from the size of 
that target, the increase in 1-3 sound groups and 
reduction are allowed, for example, and variable speed 
reproduction according to the target reproduction speed 
is enabled. 

[0091] Namely, although the sound group number of the 
target of the 1 block groups GRi is 5 pieces, when the 
block groups GRi that consist of 6 sound groups at a 
certain time arise, the following, or it controls to 
produce what consists of 4 sound groups as block 
groups that appear after it, and is made to perform the 
completely same variable speed reproduction as the case 
where it constitutes from block groups that consist of 5 
sound groups altogether as a whole. 

[0092] Thus, in the case of this 3rd example, the 
following variable speed reproduction can be carried out 
by allowing change of the size of the 1 block groups 
GRi. 
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[0093] As mentioned above, a sound group MDCT 
processing has a short mode and long mode. Since a 
short mode is performed change of a sound in an intense 
portion, if processing that connects time discontinuity in 
the portion of this short mode is carried out, the noise 
produced in that portion is not conspicuous. 

[0094] Next, the both ends of block groups or the sound 
group of one end at least is a thing of the sound group 
that constitutes 1 block groups from this 3rd example 
that generates block groups as much as possible, so that 
it may become a sound group of a short mode. 

[0095] If this searches the sound group of the 
circumference of it and has a short mode when 
generating block groups, it will generate block groups, 
so that it may become an end about it. If there is no 
sound group of a short mode, it is realizable by 
generating block groups with the sound group number 
of a regular target number. 

[0096] [The 4th example of variable speed 
reproduction] This 4th example is a developed type of 
the 3rd example too. 

[0097] The method of this example is the method of 
making variable the method of extraction of not only the 
number of the sound groups that constitute 1 block 
groups, but the block groups extracted at intervals. 

[0098] That is, although 1 block groups are constituted 
from 4 sound groups, for example, when extracting it at 
intervals, it is the method of extracting of making the 
sound group of a short mode come to an end, as much 
as possible. 
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In this case, if 1 - 3 piece flexibility are set as the 
number of the sound groups that constitute 1 block 
groups like the 3rd example mentioned above and the 
5th piece has the sound group of a short mode, the block 
groups are constituted from 5 sound groups, generate 
the block groups that become others from 3 sound 
groups and double the whole consistency. 

[0099] In the case of this example, a possibility that a 
time discontinuous part will be connected into the sound 
group of a short mode becomes high and further 
reduction on the audibility of a noise can be achieved . 

[0100] Although the above example is a case where 
compression technology is MDCT, if it is the 
compression technology of the audio information that 
performs overlap processing during a batch block, not 
only MDCT but such technology is applicable to the 
invention. 

[0101] 

[Effect of the invention] As explained above, audio data 
are compressed every audio data block having a 
prescribed time length according to this invention, the 
audio data recorded with the compression technology 
enhancing the continuity of a sound waveform so that 
respective data block having the prescribed time length 
are overlapped, in reproducing at a high speed or a low 
speed from normal speed, the appeared number of a 
noise can be reduced, without changing a interval and 
frequency of a noise can be made into low perception 
sensitivity on the auditory sense of human. Thus, a good 
reproduced sound is obtained. 
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[Brief description of the drawings] 

[Drawing 1] is a drawing for describing one example of 
the variable speed reproducing method of the audio 
information based on this invention. 

[Drawing 2] is a drawing for describing one example of 
the variable speed reproducing method of the audio 
information based on this invention. 

[Drawing 3] is a block diagram of an example of a disc 
unit in which the method according to this invention is 
applied. 

[Drawing 4] is a drawing for explaining the 
compression technology of the audio information used 
in the disc unit of drawing 3. 

[Drawing 5] is a block diagram of the processing part 
for realizing one example of the variable speed 
reproducing method according to this invention. 

[Drawing 6] is a flow chart of processing of one 
example of the variable speed reproducing method 
according to this invention. 

[Drawing 7] is a drawing for describing other examples 
of the variable speed reproducing method of the audio 
information based on this invention. 

[Drawing 8] is a drawing for describing other examples 
of the variable speed reproducing method of the audio 
information based on this invention. 



35 



[Description of numbers] 

20 System controller 

33 Speech compression encoding / decoding circuit 
50 Spectrum signal restoration processing part 
51-53 Inverse MDCT processing part for normal 
reproduction 

54-57 Inverse MDCT processing part for variable speed 
reproduction 

61, 63 band composing filters 
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Drawing 3 
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[Written amendment] 
[Filing date] 2001.4.2 
[Amendment 1] 

[Document to be amended] Specification 
[Items to be amended] The name of an invention 
[Method of amendment] Change 
[Proposed amendment] 

[Title of the invention] A variable speed reproducing 
method and playback equipment of audio information 

[Amendment 2] 

[Document to be amended] Specification 
[Items to be amended] Claim 
[Method of amendment] Change 
[Proposed amendment] 

[Claims] 

[Claim 1] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
by a compression system enhancing continuity of a 
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sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped , 
from record audio information that continues in time, a 
plurality of audio data blocks of the minimum unit that 
can be decoded continue, when a plurality of the blocks 
are repeated as a unit, the repeat frequency thins out 
intermediate data and extracts repeatedly block groups 
of the block count that becomes what has low 
perception sensitivity on the auditory sense of human 
one by one, a variable speed reproducing method of 
audio information that performs data decompression 
processing and connector processing of the mentioned 
above overlapped part and is made to perform 
reproduction at a speed higher than the normal 
reproduction speed as what is continuing block groups 
that consist of these extracted continuous plurality of 
blocks in time one by one. 

[Claim 2] 

The mentioned above audio information is orthogonal 
transformation and a window function the combined 
data compression and the mentioned above orthogonal 
transformation, it is recorded by a compression 
recording method that has the 1st mode in which the 
mentioned above connector processing is performed for 
every audio information for the mentioned above 
predetermined time length, the mentioned above 
orthogonal transformation and the 2nd mode in which 
the mentioned above connector processing is performed 
for every data below the mentioned above 
predetermined time length part, a variable speed 
reproducing method of the audio information according 
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to claim 1 performing the mentioned above connector 
processing of block being between groups as much as 
possible in a portion recorded in the mentioned above 
2nd mode. 

[Claim 3] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
by a compression system enhancing continuity of a 
sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped , 
a plurality of audio data blocks of the minimum unit that 
can be decoded continue, when a plurality of the blocks 
are repeated as a unit, the repeat frequency that repeated 
the same thing and was reproduced about block groups 
of the block count that becomes what has low 
perception sensitivity on the auditory sense of human as 
what continued in time, a variable speed reproducing 
method of audio information that performs data 
decompression processing and connector processing of 
the mentioned above overlapped part and is made to 
reproduce at a low speed rather than normal 
reproduction speed. 
[Claim 4] 

Audio data are compressed every audio data block 
having a prescribed time length, the audio data recorded 
by a compression system enhancing continuity of a 
sound waveform is reproduced so that respective data 
block having the prescribed time length are overlapped, 
a plurality of audio data blocks of the minimum unit that 
can be decoded continue record audio information that 
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continues in time, when a plurality of the blocks are 
repeated as a unit, the repeat frequency divides for every 
block groups of the block count which becomes what 
has low perception sensitivity on the auditory sense of 
human, making the mentioned above block groups 
overlap block groups before and behind that in part in 
time, and a variable speed reproducing method of audio 
information that is made to reproduce at a low speed 
from normal reproduction by making the overlapping 
amount variable according to reproduction speed, 
performing reproduction at a speed higher than the 
normal reproduction and establishing time space in the 
mentioned above block being between groups. 

[Claim 5] 

Playback equipment characterized by that a signal 
included in each frequency band that is divided and is 
divided into a plurality of frequency bands, a different 
signal conversion processing unit sample number for 
every frequency band by a compression coding 
processing method multiplied by a window function that 
is selectable and is different according to the mentioned 
above signal conversion processing unit sample number, 
a restoring means that restores a spectrum signal from a 
compression signal reproduced from the mentioned 
above recording medium in playback equipment that 
carries out variable speed reproduction of the mentioned 
above compression signal from a recording medium 
with which a compression signal acquired by 
compression coding processing carried out is recorded, 
the 1st inverse transformation means that performs 
inverse transformation processing to a time -axis field 
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from a frequency domain for the mentioned above 
plurality of zones of every to a spectrum signal restored 
in the mentioned above restoring means, the 2nd inverse 
transformation means that performs overlap processing 
for variable speed reproduction and performs inverse 
transformation processing to a time- axis field from a 
frequency domain for the mentioned above plurality of 
frequency bands of every to a spectrum signal restored 
in the mentioned above restoring means, the mentioned 
above 1st inverse transformation means and a means for 
switching that switches the mentioned above 2nd 
inverse transformation means, a discriminating means 
that distinguishes whether normal reproduction mode is 
chosen or variable speed reproduction mode is chosen, a 
switchover control means that switches the mentioned 
above means for switching based on a discriminated 
result of the mentioned above discriminating means. 

[Claim 6] 

The playback equipment according to claim 5 
characterized by that a selected signal conversion 
processing unit sample number uses as few portions a 
portion which performs overlap processing for variable 
speed reproduction by the mentioned above 2nd inverse 
transformation means, when the mentioned above 
variable speed reproduction mode was chosen by the 
mentioned above discriminating means and it 
distinguishes . 
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[The amendment 3] 

[Document to be amended] Specification 
[Item to be amended] 0001 
[Method of amendment] Change 
[Proposed amendment] 
[0001] 

[Industrial application] This invention is applied, for 
example to what is called a mini disc device and relates 
to the variable speed reproducing method and playback 
equipment of suitable audio information. 

[Amendment 4] 

[Document to be amended] Specification 
[Items to be amended] 003 1 
[Method of amendment] Change 
[Proposed amendment] 

[0031] Since MDCT sets up a window that is between 
adjacent blocks and is overlapped about the block of a 
batch sample number and carries out windowing of each 
block and DCT processing of the processing result is 
carried out, as shown on drawing 4, in each frequency 
band, the window for short modes and the window for 
long modes will be set up and processing will be 
performed. In drawing 4, the solid line of a thick line 
shows the window waveform at the time of long mode, 
respectively, and the solid line of the thin line shows the 
window waveform at the time of a short mode, 
respectively. 
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variable speed reproduction 



of an audio signal without changing an interval from that at the time of a normal 



reproduction. 



CONSTITUTION: Audio data are compressed every audio data block having a 



prescribed time length, and the audio data recorded by a compression system 



enhancing continuity of a sound waveform is reproduced so that respective data block 
having the prescribed time length are overlapped. Block groups GR1-GR4 of such 
number of blocks that plural pieces of the audio data blocks of decodable minimum 
unit are continued and reproduction repeating frequency becomes one with low 
sensing sensitivity on the auditory sense of human when reproduction is repeated 
with plural pieces of blocks as a unit are generated from the recorded audio data 
hourly continuing. The reproduction at a speed higher than the normal reproducing 
speed is performed by performing data expansion processing and consecutive 
processing of an overlap part by block group unit. 
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